Guideline-recommended care with radical cystectomy is underused for patients with muscle-invasive bladder cancer. Many bladder cancer patients whose survival outcomes might benefit with surgery are receiving alternative less salubrious treatments.
Bladder cancer is a heterogeneous disease that affects approximately 68 000 people in the United States annually (1) . Patients who are diagnosed with noninvasive bladder cancers may have indolent, albeit recurrent, disease. Conversely, patients with more advanced muscle-invasive bladder cancers may have narrow windows of cure that require aggressive treatment to optimize their health outcomes.
National Comprehensive Cancer Network (NCCN) guidelines recommend radical cystectomy as the primary treatment for patients with muscle-invasive bladder cancer, whereas alternative treatments are reserved for patients with extensive comorbid conditions or poor performance status (2) . Radical cystectomy involves removal of the urinary bladder and associated organs: the prostate in men, and the uterus, ovaries, and part of the vagina in women. The 5-year survival rate after radical cystectomy ranges from 62%-80% for those with stage II bladder cancers to 0%-36% for those with stage IV cancers (3) . The aggressiveness of this malignancy mandates an aggressive approach to management.
Despite these recommendations, an ad hoc regionalization of radical cystectomy care that occurred in the 1990s may have created disparities in the use of this needed operation (4) . For example, during the 1990s, fewer community surgeons performed this complex procedure, which was instead almost exclusively performed by surgeons at urban academic hospitals (4) . This contraction of available surgeons may have restricted patient access to radical cystectomy, especially among underinsured patients and populations in underserved areas. We sought to characterize the utilization of guideline-recommended surgical care for muscleinvasive bladder cancer in the United States. We further sought to understand patient, provider, and health-care environment-specific
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Use of radical cystectomy for Patients With invasive Bladder cancer
Background
Evidence-based guidelines recommend radical cystectomy for patients with muscle-invasive bladder cancer. However, many patients receive alternate therapies, such as chemotherapy or radiation. We examined factors that are associated with the use of radical cystectomy for invasive bladder cancer and compared the survival outcomes of patients with invasive bladder cancer by the treatment they received.
Methods
From linked Surveillance, Epidemiology, and End Results-Medicare data, we identified a cohort of 3262 Medicare beneficiaries aged 66 years or older at diagnosis with stage II muscle-invasive bladder cancer from January 1, 1992, through December 31, 2002 . We examined the use of radical cystectomy with multilevel multivariable models and survival after diagnosis with the use of instrumental variable analyses. All statistical tests were two-sided.
Results
A total of 21% of the study subjects underwent radical cystectomy. Older age at diagnosis and higher comorbidity were associated with decreased odds of receiving cystectomy (for those ≥80 vs 66-69 years old, odds ratio [OR] = 0.10, 95% confidence interval [CI] = 0.07 to 0.14; for Charlson comorbidity index of 3 vs 0-1, OR = 0.25, 95% CI = 0.14 to 0.45). Long travel distance to an available surgeon was associated with decreased odds of receiving cystectomy (for >50 vs 0-4 miles travel distance to an available surgeon, OR = 0.60, 95% CI = 0.37 to 0.98). Overall survival was better for those who underwent cystectomy compared with those who underwent alternative treatments (for chemotherapy and/or radiation vs cystectomy, hazard ratio of death = 1.5, 95% CI = 1.3 to 1.8; for surveillance vs cystectomy, hazard ratio of death = 1.9, 95% CI = 1.6 to 2.3; 5-year adjusted survival: 42.2% [95% CI = 39.1% to 45 .4%] for cystectomy; 20.7% [95% CI = 18.7% to 22.8%] for chemotherapy and/ or radiation; 14.5% [95% CI = 13.0% to 16 .2%] for surveillance).
Study design
Surveillance, Epidemiology, and End Results-Medicare data were used to examine factors that are associated with the use of radical cystectomy for invasive bladder cancer and to compare the survival outcomes of patients with invasive bladder cancer by the treatment they received.
Contribution
Only 21% of patients diagnosed with invasive bladder cancer underwent radical cystectomy. Patient characteristics that were associated with decreased odds of receiving cystectomy included older age at diagnosis, higher comorbidity, and long travel distance to an available surgeon. Overall survival was better for those who underwent cystectomy than for those who underwent alternative treatments.
Implications
Many bladder cancer patients whose survival outcomes might benefit from radical cystectomy with urinary diversion are not receiving this treatment. These patients need greater access to available surgeons and better information about the risks and benefits of their treatment options.
Limitations
The study sample was restricted to Medicare beneficiaries. Patients may have appropriately received treatments other than cystectomy based on their clinical characteristics and life expectancy. Chemotherapy use was underreported for the Surveillance, Epidemiology, and End Results-Medicare sample that was analyzed. Patients with stage III or IV cancers were excluded. Unmeasured confounders may have biased the results. Patient preference regarding the care received was not accounted for.
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concomitant code for radical cystectomy (ie, ICD-9 codes 92, V580, V661, or V771; CPT codes 77261, 77399, 77400, 77490, 77750, or 77797). Because bladder-sparing therapeutic protocols for invasive bladder cancer typically combine radiation and chemotherapy (3), we combined subjects who received chemotherapy alone (n = 402), radiation alone (n = 271), or combination chemotherapy and radiation (n = 249) into one treatment group. We identified subjects who received chemotherapy based on ICD-9 and CPT-4 codes that are consistent with chemotherapeutic agents commonly used to manage bladder cancer in the absence of a concomitant code for radical cystectomy (ie, J6360, J9000, J9001, J9060, J9062, J9201, J9250, or J9260). Subjects who underwent surgery in combination with radiation or chemotherapy were included with the radical cystectomy group. Subjects who did not have SEER-Medicare variable specifications consistent with radical cystectomy, chemotherapy, or radiation were deemed to have received no further aggressive cancer-directed care and thus were categorized as having received surveillance.
Covariates
To examine factors that are associated with undergoing radical surgery among patients who are newly diagnosed with stage II bladder cancer, we created multilevel multivariable models that incorporated covariates that are representative of predisposing characteristics (ie, immutable factors such as age and race), enabling characteristics (ie, factors that facilitate care, such as health-care insurance and household income), and measures of need (eg, disease severity). Characteristics of the environment in which patients receive care (eg, physician density, health maintenance organization penetration) have also been shown to affect health-care utilization and were included in the models (11) (12) (13) . In this analysis, these contextual variables combined with subject predisposing, enabling, and need characteristics as factors associated with the use of radical cystectomy for muscle-invasive bladder cancer.
Subject age, sex, race, and marital status were derived from SEER demographic variables. Although most beneficiaries enter Medicare at age 65 years, we restricted the study sample to subjects who were aged 66 years or older at diagnosis to ensure that all subjects had at least 1 year of claims data from which to derive the burden of comorbidity. Given that our study sample contained few nonwhite subjects, we dichotomized race into white and nonwhite. We dichotomized marital status into partnered (classified as married in SEER) and unpartnered (single, separated, divorced, or widowed) individuals. We assessed subject socioeconomic status by ascribing to them the socioeconomic characteristics of their neighborhood of residence (14, 15) . We evaluated the median household income in the subject's zip code and the proportion of residents within that zip code who did not have a high school education, both from the 2000 US Census, and categorized these variables into quartiles. We quantified subject comorbidity with the Klabunde modification of the Charlson comorbidity index (16, 17) , which gives a weighted score based on diagnosis claims in which a higher score indicates a subject with a greater burden of comorbid conditions. We used the SEER registry classification of bladder cancer grade (ie, grades 1 through 4), in which a higher grade indicates more undifferentiated cancers. We categorized grades 3 and 4 cancers as high-grade malignancies. We identified the surgeon who diagnosed the muscle-invasive cancer (hereafter referred to as the primary surgeon) using encrypted Unique Physician Identification Numbers that are included with the Medicare claims.
To account for the environmental context in which the study subjects received care, we linked the subject's zip code to the Area Resource File (18) . We examined a priori the density of primary care physicians and urologists in subjects' zip codes (by quartiles), health maintenance organization penetration (quartiles), and the density of the local population as a continuum from large urban areas to rural locales as categorized in the Area Resource File for each study subject. We incorporated contextual covariates that were associated with use of radical cystectomy in univariate models at an alpha level of .15 or lower into our multivariable models. We hypothesized that patient travel distance to an available surgeon would be associated with the use of radical surgery. We used ArcGIS software (ESRI, Redlands, CA) to compute the linear distance (also known as "as the crow flies") from the center of the residence zip code of each study subject to the center of the zip code of the nearest cystectomy provider identified in the Medicare claims data. Linear distance has been shown to be highly correlated with patient-reported travel times (19) . Categories of travel distance were based on tertiles and included a category that corresponds to published travel lengths at which patients abandon needed surgical care (at least 50 miles of travel to a cystectomy provider) (20, 21) .
Statistical Analysis
We compared study subjects by the treatment they received by using x 2 analysis for categorical variables and analysis of variance for continuous variables. We selected covariates for inclusion in the multivariable models that were associated with use of radical cystectomy in univariate models at an alpha level of .15 or lower. Despite the known importance of race with respect to access to health-care services, we excluded the non-statistically significant race variable from our multivariable models because of the paucity of nonwhite subjects in the study sample. The choice of treatment after a diagnosis of muscle-invasive bladder cancer is likely to depend on the practice patterns of the surgeon who diagnoses the cancer. To account for the effect of clustering of patients within surgical providers on utilization of surgery, we created a multilevel model with random effects to examine factors associated with receipt of radical cystectomy. Characteristics of the individual subjects represented the level 1 fixed effects of our model, and the surgeon who performed the bladder tumor biopsy diagnostic of muscle invasion (represented by the Unique Physician Identification Number) represented level 2. Because the outcome, receipt of cystectomy, was common, we calculated predictive margins or the percent difference in likelihood of the outcome for the covariate compared with the reference category. The predictive margins were estimated from solutions for the best linear unbiased predictors accounting for random effects in the multivariable model. We bootstrapped with 1000 repetitions to obtain 95% confidence intervals (CI) for the predictive margins. The multilevel model also permitted estimation of the partitioned variance in use of radical cystectomy that was attributable to the primary surgeon, which was calculated from the residual intraclass correlation coefficient (22) (23) (24) .
Unadjusted survival estimates by treatment received for muscleinvasive bladder cancer were assessed by the Kaplan-Meier method. We used instrumental variable methods to account for the substantial differences in clinical and demographic characteristics between subjects who underwent radical cystectomy for bladder cancer and those who received chemotherapy, radiation, or surveillance. Instrumental variable methods balance measured and unmeasured characteristics that differ between treatment groups; unbalanced characteristics are a major limitation of observational analyses with administrative claims databases (25, 26) . We chose as the instrumental variable the travel distance to the nearest cystectomy provider because it was statistically significantly associated with treatment and was not independently associated with survival in Cox proportional hazards models, for which we verified that the proportional hazards assumption was not violated by visual inspection of the log-minus-log plots. We further validated travel distance as a candidate instrumental variable by examining the covariate balance by minimum cystectomy travel distance categories and found no association between subject-level characteristics (age [ For survival analyses, conventional two-stage instrumental variable methods may produce biased estimates in these inherently nonlinear situations (27) , and two-stage least squares regression fails to account for time to death and disregards censoring. Thus, for adjusted survival analyses, we used two-stage residual inclusion estimation (Supplementary Methods, available online). Terza et al. (28) showed that two-stage residual inclusion estimation is consistent across a variety of nonlinear models, including parametric survival models with a Weibull distribution. The first stage of the model predicts treatment modality and outputs raw residuals for the endogenous variables. In this study, the first stage of the model follows from the covariate selection for the multilevel model of use of radical cystectomy described above. However, to examine survival outcomes across three treatment groups (rather than comparing patients who received cystectomy with those who did not), we used a multinomial model in the first stage. The raw residuals were calculated by subtracting the predicted likelihood of receiving chemotherapy and/or radiation or surveillance vs cystectomy from the actual value of the treatment received. The second stage of the model incorporates these residuals as additional covariates along with the endogenous treatment variables and other relevant covariates. Cox proportional hazards models were used to examine associations between covariates and overall survival. Covariates that were statistically significantly associated with survival at P < .05 were incorporated into the second-stage Weibull models for the two-stage residual inclusion estimation of treatment effects on survival. For this nonstandard method, we bootstrapped 1000 samples of the original cohort with replacement to obtain the 95% confidence intervals for the hazard ratio (HR) estimates for overall mortality as well as for the adjusted 2-and 5-year survival estimates for each treatment group (29) . For all Cox proportional hazards models, we verified nonviolation of the proportional hazards assumption with log-minus-log plots.
All statistical tests were two-sided, and all analyses were performed with the use of SAS software (version 9.2; SAS Institute, Cary, NC). Variables that were associated with use of cystectomy or survival at an alpha level less than .05 were considered statistically significant.
results
Overall, 678 (21%) of the 3262 study subjects underwent radical cystectomy for muscle-invasive bladder cancer (Table 1) . Subjects who underwent cystectomy were younger and had fewer comorbid conditions compared with subjects who underwent chemotherapy, radiation, or surveillance (P < .001 for both). Subjects who received cystectomy were more likely to have a high-grade cancer compared with subjects who received alternative treatments (P < .001). Those who underwent cystectomy had shorter travel distances to an available cystectomy provider compared with those who did not (P = .003). We identified statistically significant regional variation in the use of radical cystectomy (P < .001): Cystectomy was more common in SEER regions with higher populations or more urban locales, such as Detroit, Seattle, Connecticut, and California, than in SEER regions with lower populations or more rural locales, such as Iowa.
We used a multilevel multivariable model to identify factors that were associated with receipt of radical cystectomy (Table 2) . There was a stepwise decrease in the odds ratio (OR) and in the predictive margin of undergoing radical cystectomy with increasing age, independent of other covariates. Subjects who were aged 80 years or older at diagnosis had 90% lower odds (OR = 0.10, 95% CI = 0.07 to 0.14) and 38% lower predicted rate (95% CI = 245% to 232%) of radical cystectomy compared with those who were aged 66-69 years at diagnosis. Increasing comorbidity was associated with decreasing odds and predictive margin of undergoing radical cystectomy. The sickest subjects (ie, Charlson comorbidity index of 3 or higher) had 75% lower odds (OR = 0.25, 95% CI = 0.14 to 0.45) and 18% lower predicted rate (95% CI = 223% to 213%) of radical cystectomy compared with those without substantial comorbid conditions (ie, Charlson comorbidity index of 0 or 1). Those with high-grade cancers had a greater likelihood of receiving surgery than those with low-grade cancers, all other covariates held constant (OR = 1.41, 95% CI = 1.01 to 1.97; predictive margin = 4.9%, 95% CI = 0.6% to 9.1%).
Longer travel distances to an available cystectomy provider were associated with a statistically significant reduction in the odds and predicted likelihood of undergoing radical cystectomy compared with short distances. Subjects with requisite travel distances to an available surgeon of at least 50 miles had 40% lower odds (OR = 0.60, 95% CI = 0.37 to 0.98) and 7.4% lower predicted likelihood (95% CI = 214% to 21.3%) of cystectomy compared with those who had to travel 0-4 miles.
Of the variance in this study of receipt of radical cystectomy that could be explained by our model, 31% was attributable to the diagnosing surgeon. Subject-level socioeconomic variables explained 22% of the variance in receipt of cystectomy. Figure 1 displays the unadjusted survival curves for the three treatment groups. We used conventional Cox proportional hazards models and instrumental variable analyses to compare overall and disease-specific survival by treatment group (Table 3) . Median follow-up in SEER for the study sample was 39.0 months for subjects who received cystectomy, 20.3 months for subjects who received chemotherapy and/or radiation, and 12.1 months for subjects who received surveillance. After adjusting for measured and unmeasured differences between cystectomy subjects and subjects who underwent chemotherapy, radiation, or surveillance, the subjects who received cystectomy had better overall and bladder cancer-specific survival (for chemotherapy and/or radiation vs cystectomy, HR of death = 1.5, 95% CI = 1.3 to 1.8; for surveillance vs cystectomy, HR of death = 1.9, 95% CI = 1.6 to 2.3; 5-year adjusted survival: 42.2%, 95% CI = 39.1% to 45.4%, for cystectomy; 20.7%, 95% CI = 18.7% to 22.8%, for chemotherapy and/or radiation; 14.5%, 95% CI = 13.0% to 16.2%, for surveillance). Stratified survival analyses demonstrated no statistically significant interaction between age or sex and treatment group (data not shown).
Discussion
In the context of a health-care system that is burdened by the overuse of costly and possibly unnecessary tests, medications, and procedures, we found marked underuse of guideline-recommended care for invasive bladder cancer. According to NCCN guidelines, the majority of patients with muscle-invasive bladder cancer should undergo radical cystectomy and urinary diversion. However, only 21% of the subjects in the study cohort underwent radical surgery. This pronounced underuse of recommended care may harm patients who receive alternative treatment regimens. Subjects who underwent chemotherapy, radiation, or surveillance for their muscle-invasive bladder cancer had a higher hazard of death over time than those who underwent radical cystectomy. Unlike many contemporary surgical procedures for which guidelines may lag behind evidence for their preferred use (22), national guidelines for the management of muscle-invasive bladder cancer have recommended radical cystectomy for years (30) . Nevertheless, our data indicate that much of the variance in the receipt of radical cystectomy is attributable to the diagnosing * Overall and disease-specific survival adjusted for subject age, sex, marital status, Charlson comorbidity index, and cancer grade. 2SRI = two-stage residual inclusion estimation instrumental variable analysis; CI = confidence interval; Cox PH = conventional Cox proportional hazards models; HR = hazard ratio.
surgeon. Some of this variance may reflect the evidence base behind the NCCN guidelines: Its recommendation for cystectomy is based on expert opinion rather than on data from randomized clinical trials. Because the evidence base for the cystectomy recommendation is limited, providers may have substantial uncertainty about the best clinical management of muscle-invasive bladder cancer patients. Other barriers may also preclude widespread adoption of cystectomy at the provider level. For example, the primary urologist may be unwilling to offer radical cystectomy and urinary diversion. It is a complex procedure with an operative time ranging from 4 to 8 or more hours depending on the cancer severity and the amount of urinary reconstruction involved. Medicare reimbursement rates for this procedure, adjusted for inflation, declined by 32% from 1995 to 2004 (31) . Because most physicians operate essentially as small business owners, the economic incentive to do less risky but better remunerated work in the clinic or in an ambulatory surgery center may compel them to avoid providing cystectomy. Beyond financial concerns, radical cystectomy confers high rates of morbidity and mortality (32) and requires intensive perioperative nursing care as patients learn to manage their new urinary reconstructions. High-volume providers may have the infrastructure to manage this care efficiently and effectively, whereas low-volume providers may be dissuaded by these concerns. If, for any reason, the primary urologist is not comfortable performing cystectomy, the patient must be referred, typically to a tertiary academic center, for appropriate treatment.
To a large extent, such regionalization of cystectomy care has already occurred (33) and may represent a positive change: Figure 1 . Kaplan-Meier unadjusted overall survival curves stratified by treatment received for muscle-invasive bladder cancer (for chemotherapy and/or radiation vs cystectomy, unadjusted hazard ratio of death = 1.8, 95% confidence interval = 1.7 to 1.9; for surveillance vs cystectomy, unadjusted hazard ratio of death = 2.2, 95% confidence interval = 2.0 to 2.3).
Volume-outcome studies for radical cystectomy suggest lower rates of mortality for patients who undergo surgery by highvolume providers (34) (35) (36) . Conversely, regionalization of radical cystectomy may explain the low rates of cystectomy documented in this study. The reduction of available surgeons is likely to differentially affect patients who live in urban vs rural underserved areas, which could exacerbate existing disparities in bladder cancer care. Rural patients who receive care at a tertiary referral center may have to return to their primary urologist for follow-up care, which could create a burden that many community urologists may be unwilling to accept. This transition of care may harm patients; readmissions to secondary hospitals for other complex procedures were found to be associated with worse morbidity and mortality outcomes compared with readmission to the hospital where the surgery was performed (37) . Although regionalization of cystectomy care may benefit those who undergo surgery, the larger impact of this process may be to compromise invasive bladder cancer care.
We found that longer travel distance was associated with lower odds of radical cystectomy for invasive bladder cancer. Regionalization of cystectomy care evokes concern about urbanrural disparities in health-care delivery, a concern that is validated by our findings. Patients who had to travel more than 50 miles to an available surgeon had a lower likelihood of undergoing cystectomy compared with patients who had shorter travel distances. Rural patients are known to have reduced access to cancer screening services and surgical treatment after diagnosis (38) (39) (40) . Long travel times to providers further limit their treatment options (41) . Rural cancer patients also tend to be older than urban cancer patients, which may further restrict their access to transportation and affect their medical candidacy for needed complex surgical services (42) . Our findings confirm those of a previous study (20) that reported that patients sacrifice survival benefits-in our study, those conferred by surgery for invasive bladder cancerwhen confronted with an extensive travel burden.
Patient factors were also associated with the treatment that was received. Younger healthier patients had higher odds, independent of the other covariates in our model, of undergoing radical cystectomy for their invasive bladder cancers. It is understandable that surgery is more common in patients who are better able to withstand the medical stress of a long surgery and sufficiently functionally capable of adapting to their new urinary tract reconstructions. Furthermore, older age and increased comorbidity are often intertwined (43). However, prognosis for patients with invasive bladder cancer is more highly correlated with cancer severity than with patient age (44, 45) . Moreover, radical cystectomy has previously demonstrated survival benefits even among the elderly (46) . Thus, although age and comorbidity should determine medical candidacy for this surgery, the majority of invasive bladder cancer patients without contraindication to prolonged anesthesia should undergo potentially curative radical surgery.
Our results beg the question that underlies all studies that identify disparate or inappropriate care: What next? How do we ensure broader use of radical surgery for invasive bladder cancer? Guidelines confirm that radical cystectomy is the gold standard treatment for invasive bladder cancer. Our results support that designation: patients who received cystectomy had substantially better survival outcomes compared with patients who received alternative treatments. So how should we address the dual reluctance of providers to commit to managing this complex surgery and of patients to submitting to its life-altering consequences? Although a regionalization of cystectomy care resulting from established physician referral patterns and patient self-referrals may have contributed to the underuse we document, some form of organized regionalization of cystectomy may be an answer. For example, invasive bladder cancer care could revolve around a prescribed network of cystectomy providers to which all patients would have access rather than being dependent on the primary urologist and his or her clinical biases, tendencies, and local referral practices. Patients themselves must also become more empowered in the decision-making process. It seems unlikely that a majority of patients would willingly select a treatment (ie, a treatment other than cystectomy) with up to an 80% increase in the risk of death over time. Increasing the health literacy of bladder cancer patients may increase the proportion that chooses to undergo radical cystectomy.
This study has a number of limitations that may have biased the results. First, restriction of the study sample to Medicare beneficiaries may compromise the generalizability of the results. However, the majority of incident bladder cancers occur in Medicare-aged men and women (47) . Second, patients may have appropriately received treatments other than cystectomy on the basis of patient clinical characteristics and life expectancy. Although we attempt to capture patient comorbidity through Medicare claims data, this approach provides an imperfect estimation. Patients who did not receive cystectomy may have had more severe comorbidity than could be identified by using a claims-based methodology. Third, chemotherapy use was underreported in 2004 and 2005 in the SEER-Medicare sample that we analyzed. However, because our cohort included cancers diagnosed through 2002, this underreporting is likely to have had a very small effect on the distribution of patients to the chemotherapy and/or radiation and surveillance treatment groups. Fourth, we excluded patients with stage III or IV cancers (ie, cancers that extend into the perivesical fat or invade local structures and metastatic cancers) to minimize the number of patients who received appropriate alternative treatment regimens, such as chemotherapy. However, cancer stage in SEER is classified at diagnosis and may not capture clinical understaging. Many patients in our sample may have been found to have stage III or IV cancers at the time of cystectomy. Fifth, any comparison of treatment groups derived from nonrandomized cohorts as in this study is prone to bias, especially from unmeasured confounders. We attempted to adjust for both the measured differences among treatment groups, such as age and comorbidity, and the unmeasured group differences by using an instrumental variable analysis. We contend that the two-stage residual inclusion estimation that we applied to the data, a technique that has been shown to be reliable for addressing selection bias in observational data (28) , permits a valid interpretation of our survival outcomes.
Sixth, we could not account for patient preferences in care. Radical cystectomy is a life-altering intervention because it requires urinary tract reconstruction. Although most cancer surgeries require convalescence, few require such a profound alteration to daily living as changing how one empties the bladder. Patients who receive an incontinent intestinal conduit reconstruction have a urostomy that is covered with a bag that collects the voided urine. Those who undergo continent urinary diversion with a neobladder void either by performing the Valsalva maneuver to increase abdominal pressure or through intermittent self-catheterization. Some radical cystectomy patients may also incur some degree of bowel dysfunction depending on the length of intestine that was used in their reconstruction (48) . Sexual dysfunction is nearly universal among patients who have undergone radical cystectomy (48) . It can be difficult to convince a patient to sacrifice these aspects of quality of life, despite the proven benefit of cystectomy to the quantity of life. That balance, between quantity and quality of life, may drive many of the decisions that underlie the underuse of cystectomy that we have documented. Even with radical surgery or radiation therapy, survival after an invasive bladder cancer diagnosis is limited. Quality of life may be paramount in patients' minds as they opt for less beneficial therapies that offer bladder preservation.
Finally, our results conflict with those of population-based studies from other countries that demonstrated similar survival outcomes between cystectomy and radiation therapy treatment groups. For example, population-based cancer registries in the United Kingdom and Canada have shown equivalent survival outcomes for surgery and radiation on comparative retrospective analyses (49) (50) (51) (52) ). Yet the majority of patients in these countries receive radiation therapy as the initial treatment with curative intent. The patients who underwent cystectomy had higher rates of lymph node involvement (52) or locally advanced stage T4 cancers compared with patients who received radiation, thereby predisposing cystectomy patients to worse survival outcomes (49, 51) . Furthermore, these analyses did not address known and unmeasured imbalances between these treatment groups nor did they stratify survival outcomes by clinical stage at presentation.
Despite these limitations, we demonstrated substantial underuse of radical cystectomy for muscle-invasive bladder cancer. This underuse of guideline-recommended care may have condemned patients who received alternative treatments to premature mortality. Maximizing the number of patients who receive appropriate care for muscle-invasive bladder cancer requires overcoming the formidable obstacles of patient and provider resistance to this procedure. To increase the use of radical cystectomy and urinary diversion for invasive bladder cancer, we must ensure that patients have access to available surgeons and promote patient knowledge so they may fully understand the risks and benefits of their treatment options. 
